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Abstract 
This paper aim to evaluate costs and benefits of the Domestic Port A Project, Lame Chabang Port, Chonburi Province by 
using Cost-Benefit Analysis Approach (CBA).  The approach can provides support for informed judgment and decision 
making about the merit of the Project.  Moreover, the evaluation criteria can be presented in three traditional forms: Net 
Present Value (NPV), Benefit-Cost Ratio (B/C ratio) and Economic Internal Rate of Return (EIRR), in order to appraising 
the worthiness of the project.  The study also defines all potential costs and benefits.  Consequently, the net present value 
(NPV) of the project is 618.705 million baht.  Economic Internal Rate of Return (EIRR) equals 16.81% and benefit-cost 
ratio (B/C) is 1.27.  The results indicate that the Domestic Port A is worth to invest.  Furthermore, the sensitivity analysis 
shows that the Project is worthiness even any unexpected circumstances will be happened since the NPV, EIRR, and B/C 
are also accepted under any possible scenarios. 
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1. Introduction 
In the competitive world, Thailand has to build and enhance the competitive advantage. According to the 
11th National Economic and Social Development Plan and the Ministry of Transportation’s Master Plan, the 
government obviously emphasize on the economic linkage and infrastructural development.  The strategies 
indicate to encourage investment in infrastructural especially in logistic system.  The development of logistic 
tools and information technology infrastructure as well as encourage efficiency of logistic services to meet the 
world standard are also mentioned in the Master Plan. 
The transportation and logistics’s infrastructure development in the past decade was successful in the sense 
of quantity, but in quality still fall behind particularly promoting the transportation mode which are safety and 
environmental friendly.  The use of transportation modes in the Thailand are 74% by road, 21% by railway, 
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and 5% by airplane for transportation.  There are 82% by road, 15% by boat and ship, and 3% by railway for 
commercial shipping regarding to the data from Ministry of Transportation.   As you can see, the proportion of 
by-road mode is more than 70% for the transportation and commercial shipping.  However, this mode causes 
more accidents and carbon dioxide emission compared to other modes.  Encouragement of investment in 
transportation and logistics infrastructure, which reduce social and environmental damages in addition to 
efficiently use of energy, is very important for future improvements. 
The Domestic Port Port A) will be constructed in Laem-Chabang Port, Chonburi Province, located on the 
waterfront area between Port A0 and Port A1. The Project is one of the Port Authority of Thailand’s projects, 
which is in the scope of improving logistic infrastructure along with conserving the environment.  There are 
many reasons for brings up this project.  First, this project conforms to 11th National Economic and Social 
Development Plan and the Ministry of Transportation’s Master Plan. It is also in conjunction with the 
objective of Laem-Chabang Port’s Development Plan.  This project increases efficiency of logistic services 
and support increasing of import-export capability of the country in order to reach the world class standard.   
Secondly, the statistic of Laem-Chabang Port shows that there are three ways to deliver the goods to the 
port for export which are by-road (including trucks, trailers, and so on), by-coastal vessel and by railway.  The 
use of by-coastal vessel mode is only 2% of all shipping mode to the Port while by-road accounts for 90% and 
by-railway accounts for 8%.  The investment in Domestic Port A Project is the effort for shifting shipping 
mode from by-road to by-coastal vessel, which more efficiency and more cost effective than by-road mode.  
Thus the shifting mode will create lower cost and competitive advantage to the industry as well as increasing 
the linkage of the logistic system in the region.   
Last but not least, Laem-Chabang Port faces the congestion problem due to the increasing of freighters.  
Also, the growth of coastal vessels which deliver the exported containers to Laem-Chabang Port is increasing 
more than 50% every year since 2008.  Coastal vessels which use the port with the international cargo ships 
experience delays in receiving import goods while the export products are at risk of sending containers to 
catch the cargo ships to Laem-Chabang. The unstable schedule affects the coastal vessels system dramatically.   
As a result, Domestic Port A Project can solve these problems and can gain the confident from the 
international freighters to use the coastal vessel for carrying their goods.  Finally, by-coastal vessel mode is 
more conserving the environment and energy.   
However, the worthiness of the Project is questioned.  This paper aim to evaluate direct and indirect cost 
and benefit of the Domestic Port A Project.  The economic analysis by using Cost-Benefit Analysis Approach 
can provides support for informed judgment and decision making about the merit of the Project. Whether the 
Project contributes to the future improvements in social and economic welfare of the community and country 
needs to be answered. 
2. Methodology 
This study uses cost – benefit Analysis (CBA) as an approach to help decision makers to evaluate the 
Project.   A cost-benefit analysis (CBA) is an economic evaluation technique which can be used to appraise 
whether the project is worth undertaking.  The analysis gives the costs and benefit of different scenarios in 
order to determine the benefits offset the costs.  CBA requires an investigation of a project’s net impact on 
economic welfare.  Therefore, it evaluates all costs and benefits of the project.  According to Boardman 
(1996), the paper defines CBA of the project are defined as all potential negative impacts and positive 
impacts. 
Once the economic values of benefits and costs have been derived, the project’s result can be presented in 
three traditional forms: Net Present Value (NPV), Benefit-Cost Ratio (B/C ratio) and Economic Internal Rate 
of Return (EIRR). 
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where  Bt = Benefit at time t 
Ct = Cost at time t 
i = Discount rate 
r = EIRR 
n = Number of years 
 
If the project is economically feasible, its NPV is greater than zero (NPV > 0).  When the NPV is positive, 
it means that the benefits of the project are greater than its costs. The NPV criterion is limited in that it cannot 
be used to rank a number of alternative investment projects because the NPV of a project is likely to be 
positively related to the project’s investment cost or scale.  The B/C ratio is designed to avoid the limitation of 
the NPV method.  Thus, a project is evaluated in terms of benefits per one monetary unit of cost.  A project 
would be worth investing in only if it meets the criterion where the B/C ratio is greater than 1.  The economic 
internal rate of return is the highest interest rate that a project owner should economically pay.  In other 
words, the EIRR is the discount rate at which the NPV is just equal to zero.  The criterion for project selection 
is that the EIRR must be greater than the social discount rate.   
3. Results 
Before elaborating the results, the assumptionb which use for the analysis would be stated as follows. 
 The CBA analysis considers only incremental costs and incremental benefits.  In this case, the net results 
of costs and benefits are the difference between business as usual situation and with-the-project situation.  
 The construction period is 2 years.  Thus, the benefits are occurred after finishing the construction.  The 
life time of the project is 30 years after finishing construction.   
 Asset Lifespan are assumed accordingly.  Civil construction is  years.  Equipment for uploading cargo
 years and there is no salvage value 
 Discount rate is % per year (365 days in a year) 
 Prices are constant 
 Average travel time by coastal vessel is 12.88 hours. ( knot  
 
 
b This Assumptions based on theory of social costs and benefits, externality and economic concept in project evaluation 
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 Average travel time by truck is  hours in case of no traffic congestion. ( km  hour  
 Coastal vessel averagely uses diesel 340 liters/ hours 
 Truck averagely uses diesel 1 liter/ 2.5 kilometer  
 The maximum capacity of the Laem-Chabang Port for taking the containers is 0.2 million TEU if there is 
no the Domestic Port A Project and 0.3 million TEU if the Project is existed  
 Maintenance costs of truck (per year) is 50% of energy expenses and maintenance costs of coastal vessel 
(per 100,000 TEU) are 10.60 million baht.c 
3.1. Measure Benefit 
This paper considers only the economic cost saving as benefits of the project.  The net benefits in term of 
Net Present Value (NPV) are the difference between with the project situation and without the project 
situation. 
3.1.1. Vehicle operating costs saving (VOC) 
The vehicle operating costs includes depreciation, vehicle’s interest expenses, energy usage costs, oil 
lubricant and vehicle maintenance cost.  This study uses price data from transportation system development 
and logistics management for practice project in year 2005.  The prices were already adjusted to the basd year 
2009.  In this study, the total VOC is the addition of all trucks’ VOC and all coastal vessels’ VOC.  Thus the 
VOC saving is “total VOC without the project minus total VOC with the project”.  If the net result is positive, 
the benefit of the project is created. 
3.1.2. Travel time saving (Value of time: VOT) 
Travel time savings or value of time (VOT) is a major benefit arising from transport infrastructure and 
service improvements. It is also the value of time that passengers lost on the road while they can use the time 
to engage in other activities which can create economic value. This study uses the standard valuing of time 
calculated by Asian Development Bank (ADB) which defines differently in diverse vehicles.  ADB stated that 
value of time when the passengers travel by car (Passenger Car Equivalent Unit: PCU) are 110 baht per hour, 
127 baht per hour, and 176 baht per hour in year 2008, 2010 and 2020 respectively whereas travelling by 
truck is 2.5 times the car.   
Cost reduction in travel time occurs when changing patterns of transport containers from the trucks to be 
transported by coastal vessels.  The paper calculates the time-saving from a round trip between the Songkhla 
port, Surattani port, Prajoub-Kirikan port, Chonburi port, and Klongteay port in Bangkok to Laem Chabang 
Port.  The mean distance is 275 kilometers, which if the truck takes about 6 hours and the shipping by coastal 
vessels will take approximately 8 hours.  Truck can transport only 2 containers per trip while coastal vessels 
can carry up to 200 containers per trip.  Although the shipping by coastal vessels will be even taken more 
travel time than shipping by truck, it can carry lots of containers at one time. 
 
 
c Average coastal vessel size is 140 TEU.  The price of the ship is 1.5 million baht per TEU.  Then maintenance costs per year of coastal 
vessel are 5% of the investment in  the ship, so there are 10.5 million baht per year.  If the maintenance costs are calculated based on 
100,000 TEU, the freighters have to float the coastal vessel 714.29 trips to reach 100,000 TEU.  One trip averagely spends 12.38 
hour, so ,000 TEU will use the time approximately , 2 91 hours or 368.45 days.  Therefore, the maintenance cost of coastal 
vessel per 100,000 TEU is 10.60 million baht. 
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3.1.3. Creating of positive externality 
Since joining the Kyoto Protocol of the UN Convention on the climate change, Thailand will step into the 
more strictly regulations of green house gas emissions that cause global warming.  The government must 
develop a framework to achieve a sustainable transport and logistics system.  The transport sector must adapt 
to the paradigm of low carbon society.  The following strategies are conditions of being a part of the 
international community.  Ministry of Transportation is considering a clean, balanced and sustainable 
development in the transportation and logistics’ plan in year 2012 – year 2016.   As mention above, the 
strategies will promote public transportation system and shift the current freight transport mode to low carbon 
logistics plan. From this framework, the Port Authority of Thailand needs to consider the project which 
carries out under the development to achieve a sustainable logistics system such as the Domestic Port A. The 
study determines the economic return only the benefits which will be created in the local area where the 
organization is located.  The determination importantly considers the overview benefits of social and 
economic.  The potential positive impacts in this case is developing a project (the Domestic Port A) in order 
to develop the clean development mechanism from shifting transport mode from trucks to coastal vessels.  It 
analyzes the emissions of greenhouse gases from trucks and coastal vessels.  This paper considers only three 
types of greenhouse gases: carbon dioxide (CO2), nitrous oxide (N2O) and methane (CH4).  IPCC Second 
Assessment Report in Climate Change (1995) indicated the value of equivalent carbon dioxide emission for 
these greenhouse gases as shown in appendix.  However, these GHGs are various emitted from different 
vehicles.  Therefore, this paper provides the Emission Factor Index which was declared by ESCAP as shown 
in table 1. 
                                 Table 1: The emission factor index from transport modes (kg / ton: 1000 km.  
Transport Modes CO2 N2O HC 
Water Transport 0.01 0.087 0.003 
Road Transport 0.134 0.273 0.063 
Source: ESCAP, Commercial Aspect of Inland Water Transport Operation and Management, p.60 
 
The calculations of both transport modes base on the average distance between major ports in Thailand to 
Laem Chabang Port which equals 275 kilometers.  From these data, the reduction of carbon dioxide 
equivalent can be calculated and certified emission reductions (CERS).  The benefits in monetary term are the 
revenues from carbon credit trading.  The reference price was from the closing price as on 1 April, 2010 
(tCO2e/year = $ 11.70) and calculate the exchange rate on April 4, 2011 ($ 1 = 43.12 baht).  
As shown in table 2, the present value of the total net benefits from the Project is 2,887.19 million baht.  
The value consists of vehicle operating costs saving equals 2,884.72 million baht, travel time saving equals 
694.97 million baht, and creating of positive externality from carbon credit trading equals 42 million baht.  
The net benefits are the offset between the costs which are created when there is no the Project and when the 
Project is existed. 
Table 2: Present value of net benefits of the domestic port A from year 2012 to year 2043 
 Present Value of Net Benefit 
Vehicle operating costs saving 2,884.72 
Travel time saving 694.97 
Creating of positive externality 42 
Total Benefits 2,887.19 
Source: From the authors’ calculation 
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3.2. Measure Cost 
This study defines costs as direct costs and indirect costs as interpreted below. 
3.2.1. Direct Cost 
Direct cost is known as physical impacts. These data are provided by the Port Authority of Thailand.  All 
costs are presented as the financial expenses.  However, the economic cost analysis has to deduce taxes which 
are not produced economic benefits.  Also, the convention factors are applied in the calculation to adjust the 
value to economic expenses regarding to Tappan (2008).   
3.2.2. Indirect Cost 
Any government projects have to consider the future potential impacts to the community and society such 
as damages occur in the environment and harm people in the community.  These indirect costs consist of 
environmental monitoring and compensation of the effect.  According to the Port Authority of Thailand’s 
data, the environmental impact expenses in each year account for 0.5 percent of the Project’s investment cost 
through the life time of the Project.  Additionally, the adjustment of the values must be done by using 
convention factor.  
As shown in table 3, the present value (calculation period is Year 2012 to Year 2043) of the total financial 
costs from the Project is 2,932.23 million baht.  Then the value is adjusted by convention factor.  The 
economic expense is 2,268.48 million baht. 
 
Table 3: Present Value of Total Costs of the Domestic Port A from Year 2012 to Year 2043  
Present Value of Total Costs With Domestic Post A Project 
Direct Cost (year 2012 - year 2043)* 
Construction and equipment expense 1,704.76 
Human resources expense 221.31 
Administration expense 184.02 
Operation and maintenances expense 182.05 
Energy use expense 468.87 
Other expenses 90.39 
Indirect Cost (year 2012 - year 2043)* 
Environmental impact expense 80.83 
Total Financial Expense (1+2+3+4+5+6+7) 2,932.23 
Total Economic Expense (Adjusted by Convention Factor**) 2,268.48 
Source: From the authors’ calculation 
*Data are provided by Port Authority of Thailand as the estimated values 
**The convention factors are used as the multiplying factor to adjust the costs to the economic costs, the real costs that do not include the 
indirect tax. The adjustment of each cost due to its proportion of indirect tax included such as for expense cost that has less indirect 
included, the convention factor is 0.843, for construction costs that has more indirect tax included, the convention factor is 0.8246 
Yaowarate Tappan 2008:141).  
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3.2.3. Project Evaluation  
The project evaluation can be presented in three traditional forms: Net Present Value (NPV), Economic 
Internal Rate of Return (EIRR) and Benefit-Cost Ratio (B/C ratio).   
Net Present Value (NPV)   = 618.705 million baht 
Economic Internal Rate of Return (EIRR) = 16.81% 
Benefit-Cost Ratio (B/C)   = 1.27 times 
The three criteria indicate that the Domestic Port A is worth to invest since it overcomes all evaluation 
techniques.  The net present value is more than zero which equals 618.705 million baht.  The EIRR is 16.81% 
which is more than the discount rate as well as the benefit-cost ratio is more than 1.  These prove that the 
Project is contributes to the future improvements in social and economic welfare of the community and 
country. 
3.3. Performing Sensitivity Analysis 
Key variables in a sensitivity analysis are normally relatively large in value with respect to the scope of 
the project are selected for the analysis.  The key parameters are the possibly having great influence on the 
project costs and benefits.  This paper considers three key variables which are 1) construction, operation and 
maintenance costs and 2) trade volumes. To calculate the effect of probable changes in key variables, this 
paper has to define the probability distributions for the key variables identified and perform simulations on 
different possible scenarios.   
Scenario 1: Establish Domestic Port A by increasing the investment cost to a certain percentage. (Assumed 
increasing the construction cost by 10% from the normal circumstance) 
Net Present Value (NPV)   = 474.819 million baht 
Economic Internal Rate of Return (EIRR) = 15.41% 
Benefit-Cost Ratio (B/C)   = 1.20 
Scenario 2: Establish Domestic Port A under the economic crisis circumstance (Assumed decreasing the trade 
volume to a certain percentage.  The delivery of containers are approximately decreased by 15% from the 
normal circumstance from year 2014 – year 2018) 
Net Present Value (NPV)   = 28.570 million baht 
Economic Internal Rate of Return (EIRR) = 12.19% 
Benefit-Cost Ratio (B/C)   = 1.01 
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Sensitivity analysis shows that the net present values in both scenarios are more than zero which equals 
474.819 million baht and 28.570 million baht.  Then EIRR are also acceptable which are 15.41% and 12.19%.  
The benefit-cost ratios in both scenarios are more than 1.  As the results, if any unexpected situations occur, 
the project will still be worthiness.  
3.4. Conclusion 
Since the Port Authority of Thailand will construct the Domestic Port A at Lamp-Chabang Port according 
to the Government’s Master Plan, the worthiness of the Project needs to be answered.  A CBA is a very useful 
tool to provide information on project efficiency whether the Project contributes to the future improvements.  
From the results, the present value of the total net benefits from the Project is 2,887.19 million baht.   The 
economic cost is 2,268.48 million baht.  Additionally, the net present value is more than zero which equals 
618.705 million baht.  The EIRR is 16.81% which is more than the discount rate as well as the benefit-cost 
ratio is more than 1.  These prove that the Project is contributes to the social and economic welfare.  
Furthermore, the sensitivity analysis shows that the Project is worthiness even any unexpected circumstances 
will be happened since the NPV, EIRR, and B/C are also accepted under any possible scenarios. 
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